Hemin decreases cardiac oxidative stress and fibrosis in a rat model of systemic hypertension via PI3K/Akt signalling.
Angiotensin II induces cardiac myocyte apoptosis and hypertrophy, which contribute to heart failure, possibly through enhanced oxidative stress. The aim of this work was to assess the impact of hemin (heme oxygenase-1 inducer) on NADPH oxidase activation, cardiac oxidative stress, and development of fibrosis in a rat model of renovascular hypertensive cardiomyopathy in comparison to an anti-hypertensive reference treatment with losartan. A 3 week hemin treatment was tested in an angiotensin II-dependent hypertensive rat model and a cellular model of neonatal rat cardiomyocytes stimulated by angiotensin II. Our findings demonstrate that hemin prevented development of intercellular fibrosis, expression of collagen I, and disorganization of intracellular fibres. Oxidative stress and apoptosis evaluated in hypertensive myocardial tissue were decreased by hemin. The reference treatment with the angiotensin II receptor (AT(1)) antagonist (losartan) was less effective than hemin in prevention of fibrosis and oxidative stress, although it was more effective in reducing hypertension. Rac-1 activation and, subsequently, NADPH oxidase activity were further decreased with hemin than with losartan. Hemin enhanced the expression of phosphoinositide 3-kinase (PI3K) p85 regulatory subunit, in contrast to losartan. The PI3K/Akt signalling pathway activation by hemin was related to heme oxygenase-1 activation and an increase in biliverdin reductase, and its inhibition by LY294002 reversed the effects of hemin on collagen I and caspase-3 expression. Finally, hemin increased Akt activation, and concomitantly decreased RhoA and p38 mitogen-activated protein kinase activation. We confirmed a positive effect of hemin on oxidative cardiac damage, apoptosis, and fibrosis induced by hypertension by modulating the NADPH oxidase activation through enhanced expression of the PI3K p85 regulatory subunit.